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THE TWO IMPORTANT PROBLEMS OF THE PANAMA 

CANAL, 

Ever since the recent Act of Congress authorizing 
the President to take such steps as may be necessary 
to acquire a clear title to the property of the Panama 
Canal Company and to arrange treaty rights with the 
Colombian government and to appoint a commission 
for the construction of the canal, it is with no little 
pride that it is recalled that during the past three 
or four years the SC'IEKTIFlC AMERICA" has persist
ently maintained that, all things considered, the 
Panama route seemed to be the most feasible and 
presented the greatest advantages from a practical 
point of view. It was about four years ago that the 
merits of this route were set 'forth in our col· 
umns, and we believe that the SClEKTIFlC A�IERICAN 
has done its share in the work of education and in 
the removal of perhaps perfectly natural prejudice. 
It is not that we believe that there do not exist in 
the way of the completion of the work gigantic diffi
cui ties; but of the two routes, we believe the diffi· 
culties to be encountered in the Panama route are 
much less than at the Isthmus of Nicaragua. 

There are two to be especially noted. One is a 
strictly engineering problem, and the other a question 
of sanitation. Taking the latter first-for if a work of 
this enormous magnitude is to be pushed through to 
completion, it is evident that we must make sure that 
it is possible for skilled and unskilled labor to live 
upon the Isthmus at Panama-we would impress 
upon our readers the fact that there is no respect in 
which the Panama Canal has been more unjustly 
assailed than in its reputed unhealthiness. It is 
unhealthy. But it is not by any means the "grave· 
yard" which the opponents of the canal have per· 
sistently represented it to be. When the canal work 
was first started, and the proper methods of sanita· 
tion and the best means of fighting the local diseases 
were not understood, there was undoubtedly a fright· 
ful mortality; but of late years, by the employment 
of colored labor from the West Indies, most of which 
is immune from the local diseases, and by the exercise 
of great care on the part of the white population, it 
has been found possible to keep down the death rate 
to a reasonable figure. Now, we fully believe when 
the United States gets hold of the canal, there will 
be a still further and considerable lowering of the 
death rate. We base this belief upon the remarkably 
successful work which we have done in the new coun· 
tries which came under our care after the Spanish 
war. The most notable instance of this is the fever· 
stricken and indescribably filthy city of Havana, 
where, after it had been for centuries in the grip of 
yellow fever, a few years of sanitation carried out 
according to American ideas sufficed to clean out the 
dread disease almost absolutely, and to turn a notori· 
ously unsanitary city into one of decent cleanliness. 
As the Panama work proceeds, because of the un· 
healthiness of the locality there will, of course, be a 
certain amount of trouble. but the "graveyard" buga· 
boo will be found to have been grossly exaggerated. 

The other great problem of the canal is of an en
gineering kind, and it will be found at the site of the 
great Bohio Dam, the most important structure on the 
whole work. The dam proposed by the Panama Com
pany was to have been of clay founded upon hard 
clay, soft clay, sand and gravel. When the Isthmian 
Canal Commission made its investigation, it decided 
that for a work of this importance, security was a 
prime object to be aimed at. Hence they decided that 
as the sub-strata were of a more or less porous rna· 
terial, it was necessary to build either a masonry dam 
founded throughout upon rock, or an earth dam with 
a masonry core extending everywhere to rock; either 
of which structures would prevent seepage and ef
fectually close the valley. Preference was given to a 
core-wall-and-earth dam. The structure as designed 
is to be 2540 feet in length along its crest, and its 
core wall will be carried down everywhere to rock, 
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which in plal'es will bc roached at a dt'llllI of 1:28 fl'ct 
below sea level. F'rom sea level for a tlistance of 30 

feet down cofferdams will be used in making the exca· 
vation, and from -30 to -128 feet the pneumatic pro
cess will be employed. The cost of the tlam will be $0, 

370,000; and as it will probably take ten years to build, 
it will be the controliing feature in the question of the 
time of construction of the canal. Once built, in the 
manner suggested, however, it will be a. strUd\lre that 
will stand for all time. A great deal has been sait!o 
and mnch will yet be heard, about the risks and even 
the impossibility of building such a structure by thfl 
pneumatic process; but while the work is, in some 
respects, unprecedented, there is no feature of it 
which is of such an untried character as to give any 
reasonable doubt to engineers as to the feasibility of 
the structure. Moreover, ten years in the develop· 
ment of engineering in the Unitell St::! tes is a very 
long period, and we confidently expect that imprOVed 
methods of construction devised by OUI" ingenious 
American engineers and contractors will result in a 
considerable shortening of the period of construction 
below that estimate(j by the Commission. 

Then again, it should be noted with a certain 
amount of satisfaction th;;.t the selection of Panama 
has been welcomed by the English press as an exceed· 
ingly wise and judicious selection. The future pros· 
perity of the canal will certainly greatly depend upon 
the amount of European commerce which will pass 
through its waters aftEr it is completed. A very large 
proportion of trade will, of course, be obtained 
through Great Britain and her colonies. It is gratify
ing to know, therefore, that in a commercial seIlSB 
the principa.l engineering and marine papers of Great 
Britain believe the Panama route unquestionably a 
superior route from every point of view. 

. ' .. . 

THE RAPID DEVELOPMENT OF THE SHIPBUILDING 

INDUSTRY OF JAPAN. 

The development of the mercantile shipbuilding in· 
dustry of Japan, noteworthy though it has been 
throughout the past few years, promises to be more 
remarkable in the future, if the present healthy out
look affords any critErion. The Japanese government 
is stimulating the enterprise by a subsidy of $10 per 
gross ton on vessels of 1,000 tons and on all vessels 
built in native yards and a lesser subsidY on smaller 
Vessels. To this substantial encouragement must be 
added an additional subsidy of $2.50 per indicatetl 
horse power for propelling machinery. These are very 
material inducements, and they have naturally assisted 
in the development of the shipbuilding industry, which 
to thE' Japanese nation, owing to its insular position, 
is of paramount importance. 

Coal is plentiful and consequently cheap, and so is 
labor. Skilled native artisans are employed for a 

wage of less than 50 CEnts per day. Strikes, lockouts 
and the domineering interferEnce of trade unions are 
phases of civilization which as yet are practically un· 
known in the Far East. The average workman also 
is quite content to work on Sundays at the ordinary 
rate of wages. These advantages constitute. a very 
substantial factor in the question of Japan's becoming 
her own ship COll2tructor. All the shipbuilding yards 
in Japan, both government and private, would seem to 
ha ve their origin in ship repairing, and from the ship· 
repairing industry to that of shipbuilding is a very 
natural transition. There are at present five important 
private shipyards in Japan, of which two are at Uraga, 
the others being situated at Nagasaki, Kobe and Osaka. 

During the year 1901 the output of merchant �hip
ping was under 7,000 tons, but as each succeeding ship 
is easier to build than her predecessor, on account of 
the plant provided, and the education gained by work· 
men and managers, it is with all Japanese yards rather 
premature to attempt to gage their future possibilities 
by the light of past performances. Baron Iwasaki, 
head of the Mitsu Bishi Company, of Nagasaki, has 
realized that even what is generally described as un· 
skilled labor can be rendered more productive by edu· 
cation. He has, therefore, provided a school for the 
technical instruction of his workmen. Fifty lads 
ranging in age from 12 to 17 years are admitted each 
year, and they pass through a five years' course of 
instruction in shipbuilding. ship repairing and engi
neering. The education provided is free, and no pledge 
is exacted, or promise made, that the lads will, on the 
expiration of their pupil apprenticeship, engage in 
shipbuilding work. 

- • f ••• 

PHOTOGRAPHY OF SOUND WAVES, 

Mr. H. S. Allen, of the Blythswood Observatory 
(Scotland), has been carrying out some interesting 
experiments in connection with the photography of 
sound waves, and other disturbances of the air. The 
method of stria? devis(:)d by Toepler more than thirty 
years ago makes it possible, by suitable optical ar· 
rangements, to render visible disturbances in which 
the refractive index differs but little from that of air. 
In working this method for photographic purposes the 
source of light and its image must be of finite width, 
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and til(' atljllst1llt'llts Iltadl, so that a certain fraction 
of the width of the image falls on the screen, while 
the light from the remaining portion passes through 
the lens and gives rise to a uniform field. In these 
circumstances the upper part of the region of greater 
density appears against a light field, and the sensi
tiveness of the method depends on the relative pro· 
portion of the light stopped by the screen, and the 
light that enters the lens. One of the most striking 
applications of the method is the photography of 
sound waves-waves of compression set up by sudden 
electric discharges. The compression in one of these 
waves is considerable compared with that due to an 
ordinary musical sound. Attempts made to photo· 
graph the train of waves due to a musical note were 
successful, as were also efforts to secure a record of 
the notes from a shrill whistle, and a siren blown by 
a pair of foot bellows; but a number of photographs 
were obtained of the wave front of a train of waves 
from the oscillatory discharge of a condenser through 
a circuit possessing self·induction. In the latter cast:' 
only the first wave front was secured; but although 
the attempt to photograph a train of waves was also 
in this case a failure, the result was not without in
terest, as it brought out very clearly the difference in 
character between the first discharge and the surgings 
that follow it wh8n the spark is an oscillatory one. 
Several photographs were taken to show the forma· 
tion of a vortex ring of heated air, from which it is 
seen that the air appears first of all to issue from the 
orifice in the form of a column, but the tail is gradu· 
ally left behind, while the whirlpool motion of the 
head is accentuated. The appearance of some of these 
photographs showing vortex motion, as well as those 
of atmospheric disturbances caused by the burning of 
a spirit lamp and of a gas jet, resemble the published 
photographs of the m:bulao of the heavens . 

• • • 

EXHIBITION OF SCIENTIFIC DEVICES IN PARIS. 

The Societe Fran<;aise de Physique recently held its 
annual exhibition in Paris, when a large variety of the 
inventions of the numerous ramifications of science, 
devised during the past year, were displayed. Not
withstanding the apparently exclusive name which it 
bears, this institution is international in its opera· 
tions. 

Some novel and interesting devices were exhibited. 
One contrivance was a wall of rippling and constantly 
changing colors of light, the effect being produced by 
a different serie's of electric lights, alternately switched 
on and off by a revolving wheel. This was intended 
as a startling attraction for Hites or advertisement 
purpcses. 

One room was devoted to a practical exhibition of 
the varied utilizations of acetylene gas, among which 
the acetylene blow·pipe stood prominent. A practical 
example of how well acetylene gas is adapted for weid
ing steel was given by an engineer. His eyes were' 
protected with goggles similar to those utilized by 
automobilists. The blow-pipe was then brought to bear 
upon the requisite pieces of metals to be welded, and 
so terrific was the heat produced that the operation 
was accomplished in a few moments. 

The two most valuable contributions to the show, 
however, were the devices of Prof. Curie and Prof. 
Pellat respectively. The former, who has long been 
engaged in the investigation of radium, exhibited the 
peculiar luminous properties of the substance. He 

had a small piece of radium measuring about one 
cubic inch, and which had cost $2,000 to produce. A 
German firm, when they received news of Prof. Curie's 
discovery some months ago, offered to extract a suffi· 
cient quantity of the substance from the salts of 
barium, at their own expense for the purpose of this 
exhibition. Several tons of the salt were required to 
produce eve'n a cubic inch. This substance shines like 
a lamp, and also imparts a phosphorescent effect upon 
certain materials with which it is brought into con· 
tact, such as zinc sulphide. This is not a chemical, 
but purely a physical, influence. Prof. Curie displayed 
a retort containing a quantity of zinc sulphide, and 
connected the upper tube of the vessel with another 
retort. containing a solution of radium. Immediately 
the zinc sulphide emitted a bright light. A small 
particle of radium renders phosphorescent a volume of 
zinc sulphide a thousand times its bulk. Another 
curious feature of the substance is that the zinc sul
phide retains its pho�phorescence for some time after 
the radium has been removed. 

Prof. Pellat suspended a Crookes tube between two 
magnets. The effect produced was exactly the same 
as that which he obtained by transmitting a current 
through the tube. The colors in the tube varied, as 
the latter was turned one way or the other, thus show· 
ing the direction of the magnetic field. 

Among the various X-ray contrivances exhibited was 
M. Benoit's "radiochromometer," an ingenious device 
for registering the degree of the penetration of the 
Roentgen rays. This invention consists of a series of 
disks of aluminium of various thicknesses, each layer 
being numbered consecutively from one to twelve. The 
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depth of the penetration of the rays is rletermined by 
the number of layers through which the rays pene
trate. Thus if the rays penetrate through five layers 
the photo is a 5 X-ray picture. 

..... � . 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 

SCIENCE. 

BY MARCU:S BENJAMIN, PH.D. 

The fifty-first annual meeting of this organization 
was held in Pittsburg, Pa., during the week of June 
28 to July 3, 1902. It will be recollected that last 
year the American Association was conven.ed in Den
ver, Colo., and this year met in Pittsburg in accord
ance with the time-honored custom of alternating a 
Western meeting with one in the East. 

The sessions of the meeting were begun with a 
gathering of the Council on June 28, presided over 
by President Charles S. Minot, who fills the chair of 
Histology and Embryology in the Harvard Medical 
School, when matters of routine business, especially 
those pertaining to the filling of vacancies occasioned 
by the absence of officers, were considered. 

The opening session was held in the charming 
Music Hall of Carnegie Institute on Monday, June 
30, at 10 o'clock, when Prof. Minot, after calling the 
meeting to order, introduced as the presiding officer 
of the session Prof. Asaph Hall, U. S. Navy, retired, 
distinguished among astronomers by his discoveries 
of the moons of Mars, who is now connected with 
the Harvard Astronomical Observatory. An eloquent 
address of welcome was made by Dr. W. J. Holland, 
director of the Carnegie Museum, representing the 
Hon. J. O. Brown and the Hon. J. R. Murphy, re
spectively, recorders of the cities of Pittsburg and 
Allegheny, which was followed by an address by Col. 
Samuel H. Church, secretary of the Board of Trus
tees of the Carnegie Institute, extending hospitalities 
of that institution as a meeting place to the members 
of the Association. Finally Col. George H. Anderson, 
secretary of the Chamber of Commerce, Pittsburg, 
welcomed the scientists on behalf of the business in
terests of the great manufacturing municipality of 
Pittsburg. To these various addresses, a brief but 
appropriate acknowledgment was made in behalf of 
the Association by President Hall. 

The various Sections then convened for their or
ganization as follows: A, MathemaLcs and Astrono
my, under the presidency· of Prof. George W. Hough, 
of the Northwestern University; B, PhYbics, under 
Prof. William S. Franklin, of the Lehigh University; 
C, Chemistry, Prof. Henry A. Weber, of the Ohio State 
University; D, Mechanical Science and Engineering, 
Prof. John J. Flather, of the University of Minnesota; 
E, Geology and Geography, under Joseph A. Holmes, 
State Geologist of North Carolina, in place of Orville 
A. Derby, of Sao Paulo, Brazil, who was unable to be 
present; F, Zoology, Dr. Edward L. Mark, Professor 
of Anatomy at Harvard University, in place of Prof. 
Charles C. Nutting, of the Iowa State University, 
who was absent; G. Botany, Dr. Charles E. Bessey, 
Professor of Botany at Nebraska University, in place of 
Douglas H. Campbell, Stanford University, who was 
unable to be present; H, Anthropology, Stewart Culin, 
of the University of Pennsylvania; I, Social and Eco
nomic Science, John Hyde, U. S. Department of Agri
culture (in the absence of Carroll D. Wright, U. S. 
Commissioner qf Labor); K, Physiology and Experi
mental Medicine, Dr. William H. Welch, of the Johns 
Hopkins University. 

Sectional Committees were named, who then ar
ranged the titles of the papers submitted to them for 
publication in the daily programme, after which they 
adjourned until the following day. 

During the afternoon the retiring addresses of sev
eral of the Vice-Presidents were read. Among these 
was that before Section A, Mathematics and Astrono
my, by Prof. James MacMahon, on " Some RecentAp
plications of the Function Theory to Physical Prob
lems," which, owing to the absence of Prof. Mac
Mahon, was presented by Prof. R. S. Woodward. The 
paper was a purely technical one, and therefore not 
suitable for a brief abstract. The address by Prof. 
D. B. Brace' before the Section on Physics was on, 
"Group-Velocity and the Wave-Velocity of Light." H(f 
traced the history of the measurement of the velocity 
of light f

'
rom the time of Galileo to the present day, 

both by physical and astronomical methods. The 
highest accuracy at present attained was one part in 
5,000. He showed that no method heretofore used in 
the laboratory had given the absolute velocity of 
light. He pointed out further that from astronomical 
observations light of all colors travels with the same 
velocity. He showed further that the observations by 
the American observers were superior to those of for
eign observers, especially along the lines of electro
dynamic experiments upon the velocity of light. Sec
tion D, on Mechanical Science and Engineering, lis
tened to Prof. Henry S. Jacoby, who said that the ap
plication of scientific principles in the construction of 
bridges is to-day more complete than ever before, and 
that it applies to every detail of the work, from the 
manufacture of the material to the construction of 
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every 1118mlJer in the bridgeH, and that the application 
of science in the construction of bridges is appreciated 
by the great railroad magnates, who have met the ad
vance heartily, and fully realize the economic advan
tages resulting therefrom. Prof. Jaeoby showed the 
necessity of bridges of greater durability in every 
way than heretofore to aecommodate the heavily
loaded trains now used. Mr. B. T. Galloway, director 
of the Office of Plant Industry of the U. S. Depart
ment of Agriculture, addressed the Section on Bot
any on the subject of "Applied Botany-Retrospective 
and Prospe�tive." He referred to the changes in bot
anical work during the past twenty years and to the 
great advancement made in it in ten years just past. 
He approved strongly of the State experimental sta
tions established in recent years as of great assist
ance to the botanist. He recommended a course of 
training in botany for coming generations. The time, 
he thought, was ripe for it. "We have been informed," 
he said, "in this section of the possibility in years to 
come of the wheat crop ceasing to be sufficient to 
supply the demand, and such a thing comes directly 
under applied botany, and botanists should devote 
themselves to finding a kind of wheat which will 
grow abundantly enough to insure a sufficient crop." 
The Section on Geology and Geography listened to 
Prof. Charles R. Van Hise, who spoke on the training 
and work of a geologist. His abundant experience, 
both in college and in the field, made it possible for 
him to treat this subject in a full and comprehensive 
manner. He defined geology, and spoke of the abso
lute necessity of being familiar with the fundamental 
principles of the "basal sciences," in order to make 
a success in geology as a profession. The basal 
sciences he explained as being physics, chemistry, 
astronomy, biology, and mineralogy, He insisted that 
geologists must spend part of each year in field work 
and the remaining part in office and laboratory work
ing out their outdoor observations. President David 
Starr Jordan of the Leland Stanford University was 
not present, but forwarded his address, which was on 
the "History of Ichthyology." His great knowledge 
of this subject made it an exceedingly interesting one 
to those who are devoted to that branch of Zoology, 
but it is unfortunately not suited· for satisfactory ab
straction. The Section on Anthropology listened to 
Dr. J. Walter Fewkes, who spoke on "Prehistoric Por
to Rico." This island, which he had but recently 
visited, he declared to be interesting from an anthro
pological point of view. Before the coming of Co
lumbus there developed in this island a culture suffi
ciently self-centered to be characteristic. Here was 
found a race living in an insular environment ex
ceptional on the western hemisphere. There was 
nowhere on the American continent, at the time of its 
discovery, a people less affected by contact with other 
cultures or more truly the reflection of climatic con
ditions. Although the race was the first seen by Euro
peans, by whom it has been known for the longest 
time, comparatively little accurate study has been 
given it by the anthropologist. A great amount of 
archalological data yet remains hidden in the soil 
awaiting the spade of the explorer. Mr. John Hyde, 
statistician of the Department of Agriculture, de
livered the address before the Section on Social and 
Economic Science. His subject was on "Some Sta
tistical and Economic Aspects of Preventable Dis
eases," in the course of which he discussed the re
duction of such diseases as small pox, diphtheria, yel
low fever, and similar contagious complaints, giving 
statistics from the most authentic of recent author
ities, showing the proportion of diminution of these 
diseases brought about in civilized communities by 
the introduction of sanitary improvements. 

Beginning with Tuesday morning and continuing 
until the close of the meeting, the various Sections 
with the affiliated societies, which included the Amer
ican Physical Society, the American Chemical Society, 
the Geographical Society of America, the Botanical 
Society of America, the American Anthropologic Asso
ciation, and the American Folk-lore Society, met and 
discussed over three hundred and sixty papers, which 
is about one hundred and fifty more than were pre
sented at the meeting held in Denver. It is not 
feasible in the short space at our command at this 
time to refer to any of these papers, even by title. 

The great feature of the mEceting was naturally the 
retiring address of the President. On this occasion 
President Minot chose as his theme "Consciousness 
in its Biological Aspects." In opening he referred 
to the meetifig to be held in Washington during Con
vocation Week, and said for our next meeting we are 
to break with the long rule of summer gatherings, and 
assemble instead at New Year's time. To·render this 
possible it was necessary to secure the eo-operation of 
universities, colleges and technical schools to set aside 
the week of January 1 as "convocation week " for the 
meeting of learned societies. The plan, owing to the 
cordial and almost universal support given by the 
higher educational institutions, has been successfully 
carried through. 

Then, passing directly to his subject, he began with 
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the Htatement that consciousness is at once the oldest 
problem of philosophy and the youngest problem of 
science. The time is not yet for giving a satisfactory 
definition of consciousness. Opinions concerning it 
are many and diverse, but we are all agreed that the 
fundamental question is, "Does or does not conscious
ness affect directly the course of events?" Is it a 
true cause? Thus we encounter at once the problem 
of free will. 

Consciousness ought to be regarded as a biological 
phenomenon, which the biologist has to investigate in 

order to increase the numer of veritable data concern
ing it. In that way, rather than by speculative 
thought, is the problem of consciousness to be' solver!, 
and it is because biologists are but beginning to study 
it that it may be said to be the newest problem of 
science. It is more important to seek additional posi
tive knowledge than to hunt for ultimate interpreta
tions. The biologist ean very often tell why a given 
function is performed, but how the function exists he 
can tell very imperfectly. Consciousness is a particular 
example. The function of consciousness is to dislocate 
in time the reactions from the sensations. Conscious
ness is one of the fundamental functions of life, and 
yet has one of the smallest places in the realm of the 
biologist, although one of the greatest studies of the 
philosopher and psychologist. Years of patient labor 
must be passed through, but the result of the study 
will be great. Consciousness is to be viewed as a de
vice to regulate the actions of the organisms so as to 
accomplish purposes which are useful to the organ
ism. It has the power to change the form of energy, 
and is neither a form of energy nor a state of proto
plasm. By this hypothesis there are two funda
mentally different things in the universe-force and 
consciousness. Matter is not added because we have 
never had any evidence that matter exists. All our 
sensations are caused by force, and force alone. 

As consciousness can initiate the change of the 
form of energy, it may be that without it the uni
verse would come to absolute rest. Investigate con
sciousness by comparative observation. Correct, in
telligent, exhaustive observation is our goal. When 
we reach it human science will be complete. 

Three popular lectures complimentary to the citizens 
of Pittsburg were presente'd by members of the Asso
ciation. The first of these lectures was by Dr. Leonard 
P. Kinnicutt, of the Worcester Polytechnic Institute, 
who spoke on "The Prevention of the Pollution of 
Streams by Modern Methods of Sewage Treatment." 
The second of tll�se, given on Wednesday evening, 
July 2, was on "The Development of American Com
merce-Past, Present and Prospective," by the Hon. 
O. P. Austin, Chief of the Bureau of. Statistics of the 
Treasury Department. A third illustrated lecture en
titled "The Recent Disaster in Martinique" was pre
sented by Robert T. Hill, of the U. S. Geological 
Survey, on Thursday evening, July 3. Mr. Hill led 
an expedition to Martinique, sent out by the National 
Geographic Society, accounts of which have already 
appeared in the daily journals. These lectures were 
all enthusiastically received. 

The Pittsburg meeting will rank as one of the most 
successful meetings ever held by the Association. The 
registration showed the presence of 436 members in 
attendance, which makes this meeting the twelfth in 
size of the fifty-two meetings previously held. It is 
the fourth in size of the meetings held during the last 
ten years. About sixty new members were elected 
during the meeting, and some eighty members ad
vanced to the grade of fellows. A number of import
ant measures concerning the future of the Association 
were considered, and amendments to the constitution 
were adopted, rendering the Council more permanent 
in its membership, and thus probably more efficient 
in its work, and also ma/dng the Sectional Committees 
so constituted as to render their greater efficiency a 
matter of practical certainty. 

In accordance with the recommendation of the Coun
ell of last year, it was decided to hold the next meet
ing in Washington during Convocation Week, and for 
that event Ira Remsen, President of the Johns Hop
kins University, was chosen President, and H. B. 
Ward, University of Nebraska, General Secretary, and 
some nineteen or twenty other officers were elected to 
supervise the different sections. 

.. .  ,. 

The New York Central & Hudson River Railway Com
pany has awarded a contract for the equipment of its 
Putnam Division with the Hall system of automatic 
electro-gas block signals, which are to be operated on 
the normal danger plan. In this system the sema
phore arms are held horizontally to indicate to the 
engineer danger ahead, or are drawn down by the 
pressure of carbonic acid gas in each signal post. 
The electrical equipment of the system consists in a 

valve which controls the flow of gas from the storage
tank to the cylinder. The valve is closed or opened by 
an electric current passing through the rails. The 
circuit is automatically completed by the train as it 
runs over the block ahead, and the approach of a train 
from behind. 
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